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(57)Abstract: 

PURPOSE: To simultaneously and parallelly observe the 
different kinds of pictures by storing the respective 
pictures of an observed object seized with the selectively 
switched different kinds of conditions in interlock with the 
changeover of the conditions. 

CONSTITUTION: The switching means 17 of a control 
unit 2 is operated through an operation means 19 
mounted on, an image pickup device 1 and a polarizing 
filter 15 is controlled. When the filter 15 is controlled so 
as to pass polarized light by a polarizer 14, normal 
pictures including direct reflected light are obtained and 
stored in a memory 16a for the normal pictures. 
Conversely, when it is controlled so as not to transmit 
the polarized light, non-reflected pictures for which the 

direct reflected light is eliminated are obtained and stored in the memory 16b for the non- 
reflected pictures. A normal observation mode or a parallel mode for simultaneously and 
parallelly reproducing both pictures is selected by a selecting means 18 and the pictures 
stored in the memory 16 are reproduced at a display 3 by the selected mode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In expansion observation equipment as displays the image of the observation object 
caught with the image pick up implement which has the optical system to which image 
formation of the image of an observation object is carried out, the image pick- up system which 
catches the image to which image formation was carried out by optical system, and the 
illumination system which illuminates an observation object on a display and comes to observe 
it Expansion observation equipment which is characterized by enabling it to reproduce on a 
display each heterogeneous image which each image of the observation object alternatively 
caught on condition that the different species which can be switched was interlocked with the 
switch of conditions, stored in the storage means, and was stored in this storage means in 
coincidence juxtaposition and in which juxtaposition observation is possible. 
[Claim 2] The expansion observation equipment according to claim 1 enable it to catch 
alternatively the image and two sorts of images of the nonreflective image which does not 
include polarization which are alternatively equipped with the polarizing filter which can be 
intercepted for the incidence to the optical system of the polarization reflected by the polarizer 
and the observation object which polarization-izes the illumination light by the illumination 
system, and include polarization, interlock two sorts of these images with change control of a 
polarizing filter, and it enabled it to usually be stored in a storage means. 
[Claim 3] Expansion observation equipment according to claim 1 the illumination system is 
alternatively equipped with the lighting means which can be irradiated about any two sorts of 
three sorts of illumination light, an overhead light, side ****, and the transmitted light, or 
three sorts, interlock with a switch of lighting conditions each image obtained with the lighting 
twisted for any of these three sorts of iUumination light being, and it enabled it to store in a 
storage means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the expansion observation equipment of a 
suitable video system method to carry out expansion observation of the observation objects 
various in various iBelds, such as cosmetics, medicine, arts and sciences, and industry, easily. 
[0002] 

[Description of the Prior Art] The expansion observation equipment of a video system method is 
what consists of an image pick-up implement using a solid state image sensor like CCD, and a 
monitor display for reproducing and observing the image of the observation object picturized 
with this image pick up implement. The image pick up implement builds in the illumination 
system which illuminates an observation object, and it can incorporate the image of an 
observation object, illuminating by the built-in illumination system while building the optical 
system to which image formation of the image of an observation object is carried out in a solid 
state image sensor or its light-receiving side. For this reason, the expansion observation 
equipment of a video system method has the advantage in which expansion observation for the 
scale factor which could observe, without performing any processing to an observation object, 
for example, was called 20 to 1000 times can be performed easily, as one of them. 
[0003] by the way , if can illuminate on different conditions about the expansion observation 
equipment of such a video system method , it enable it to observe the image caught on different 
conditions in coincidence juxtaposition or it enable it to observe by the image which 
compounded the image of further different conditions , observation and analytic observation at 
various include angles be attain , and it can expect to utilize the advantage still more 
effectively . 

[0004] As one of them, there is a technique usually alternatively acquired by use of the 

polarization by the image and the nonreflective image which does not contain such the direct 
reflected light containing the direct reflected light directly reflected on the front face of an 
observation object so that JP,2-207401,A may see. 

[0005] Although the light in which this was directly reflected on the front face of an observation 
object is maintaining the polarizability as it is The usual image which the light which is not 
direct reflection is a thing using the phenomenon of naturaMight-izing, and contains the direct 
reflected light Although it is rich in a cubic effect, it is lacking in the judgment nature of a hue, 
and it is easy to produce halation. Conversely a nonreflective image Although excelled in 
respect of the judgment nature of a hue, or halation, it is going to harness the advantage of 
each image by taking alternatively each image which has merits and demerits so that it may 
tell a cubic effect that it is scarce, and carrying out comparison observation. 
[0006] Moreover, there is a technique which enables it to irradiate various kinds of illumination 
light alternatively so that it may be indicated by Japanese Patent Application No. No. 38968 
[ three to ], Japanese Patent Application No. No. 201387 [ two to ], Japanese Patent Application 
No. No. 201386 I two to ], Japanese Patent Application No. No. 201384 [ two to ], etc. That is, 
these techniques are enabling use alternative about three sorts of illumination hght called side 



**** which irradiates an observation object by the acute angle near in parallel to the transverse 
plane of the overhead light illuminated from a transverse plane, and an observation object, and 
the transmitted light which illuminates a surface from the inside with the light penetrated 
inside in the case of the observation object of translucency by using for a point the condensing 
guide (light guide cap) of the shape of a semi-sphere which has a through-hole. 
[0007] That is, although the overhead light exceeds in overall solid observation There is 
demerit in which the part which does not look partial arises under the effect of the light which 
the surface reflected light, i.e., exposure light, reflects directly on the front face of an 
observation object, or it is hard to carry out observation of the color of an observation object. 
Moreover, side **** It exceeds to enable observation of 7s spacial configurations so that it may 
be hard to be visible [ with an overhead light ] by giving shading by the exposure by the acute 
angle, the transmitted light further although it can use only in the case of the observation 
object of translucency • the surface of an observation object ■ a certain amount of depth with, 
although each has the advantage and demerit of a proper as observable in shadow picture, it 
enables it to perform more effective observation by making these illumination light usable 
alternatively 

[0008] However, each of these techniques can only carry out contrast observation of the image 
caught on condition that different species-like at the time of**, and has a thing still inadequate 
in [ flume ] that coincidence juxtaposition-observation of each much more effective image 
cannot be performed. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, it aims at offer of the expansion 
observation equipment which enables observation of a heterogeneous image in coincidence 
juxtaposition in this invention. 
[0010] 

[Means for Solving the Problem] The optical system to which image formation of the image of 
an observation object is carried out by this invention for such a purpose, About expansion 
observation equipment as displays the image of the observation object caught with the image 
pick up implement which has the image pick up system which catches the image which carried 
out image formation by optical system, and the illumination system which illuminates an 
observation object on a display and comes to observe it It enables it to reproduce on a display 
each heterogeneous image which each image of the observation object alternatively caught on 
condition that the different species which can be switched was interlocked with the switch of 
conditions, stored in the storage means, and was stored in this storage means in coincidence 
juxtaposition. 

[0011] Moreover, the incidence to the optical system of the polarization reflected by the 
polarizer and the observation object which polarization-ize the illumination light by the 
illumination system establishes for the polarizing filter which can be intercepted alternatively, 
and it enables it to catch alternatively an image and two sorts of images of the nonreflective 
image which does not include polarization including polarization, two sorts of these images are 



interlocked with change control of a polarizing filter, and it enables it to usually store in a 
storage means about the above structures in this invention. 

[0012] Furthermore, each image obtained by the illumination system with any two sorts or the 
lighting which establishes the lighting means which can be irradiated alternatively three sorts, 
and is twisted for any of these three sorts of illumination light being of three sorts of 
illumination light, an overhead light, side ****, and the transmitted light, is interlocked with a 
switch of lighting conditions, and it enables it to store in a storage means about the above 
structures in this invention. 
[0013] 

[Example] Hereafter, the example of this invention is explained. 

The example of the 1st ******** is an example using polarization, and as shown in drawing 1 , 
the expansion observation equipment for it is equipped with the image pick-up implement 1, 
the control unit 2, and the display 3, and observes by reproducing the image of the observation 
object M caught with the image pick- up implement 1 on the screen of a display 3 through a 
control unit 2. 

[0014] The image pick up implement 1 builds in the optical system 10 which comes to contain 
an optical lens, a diaphragm, etc., the image pick up system 12 using a solid state image sensor 
11 like CCD, and the illumination system 13 which illuminates the observation object M, and 
while the polarizer 14 which polarization izes the illumination light is formed in an 
illumination system 13, the controllable polarizing filter 15 is electrically combined with optical 
system 10. 

[0015] The control unit 2 builds in a change means 17 synchronize alternative storing in 
change control of a storage means 16 have memory 16a for usual images for usually storing an 
image and a nonreflective image separately, respectively, and memory 16b for nonreflective 
images, and a polarizing filter 15, and the correspondence memory of each image, and control, 
and a selection means 18 take out an image firom each memory 16a and 16b in the appointed 
mode further, and output to a display 3. 

[0016] And it enables it to be operated by remote control with an actuation means 19 by which 
the change means 17 is attached in the image pick-up implement 1. If a polarizing filter 15 is 
controlled in the condition which can operate the change means 17 through the actuation 
means 19, and can penetrate the polarization by the polarizer 14 the direct reflected light is 
included - at the same time an image is usually obtained this storing in memory 16a for 
usual images of an image should usually do, if a polarizing filter 15 is conversely controlled in 
the condition that polarization cannot penetrate The nonreflective image with which the direct 
reflected light was eliminated is obtained, and this nonreflective image is stored in memory 16b 
for nonreflective images. 

[0017] thus, the serial mode to which the image once stored in the storage means 16 performs 
sequential playback of each image ■■ that is, • usually - observation mode or it is chosen by 
the selection means 18 about any in juxtaposition mode which perform coincidence 
juxtaposition playback of both images, and a display 3 is reproduced in the mode based on this 



selection result, 

[0018] The example of the 2nd ******** is an example using the illumination light of different 
conditions alternatively, and shows the structure of the image pick-up implement 50 for it. 
That is, the image pick up implement 50 is equipped with the illumination system unit which 
consists of the built in light source 53 and a condensing multiplex-type guide 54 for irradiating 
the illumination light from this light source 53 on conditions like the after-mentioned at an 
observation object while it builds the optical-system unit 51 and the image pick-up system unit 
52 in that interior, as shown in drawing 2 . 

[0019] The light sources 53 are the optical fibers 56 and 56 of a large number which draw light 
from luminescence Hara outside drawing, and the thing of.... which arranges an exposure edge 
in the shape of a circular ring, and is formed, as shown in drawing 4 . Three circular ring [ the 
relation from which the condensing guide 54 is a triplex like the after mentioned in this 
example to ] 56a, It is divided into 56b and 56c, and each circular rings 56a, 56b, and 56c 
correspond to each of the below mentioned 1st condensing means 60, the 2nd condensing 
means 70, and the 3rd condensing means 80. And it enables it, as for each circular rings 56a, 
56b, and 56c, to control and adjust each according to an individual further in the existence and 
the quantity of light which carries out a hght guide of a light guide. 

[0020] In this example, as shown in drawing 3 R> 3, let the condensing multiplex- type guide 54 
be a triplex by combining three condensing means, the 1st condensing means 60, the 2nd 
condensing means 70, and the 3rd condensing means 80, with a nest type in piles. 
[0021] It becomes the anterior part 60f, 70f, and 80f which each condensing means 60, 70, and 
80 are built with a transparent material [ like acrylic resin ] whose all are, and was made into 
the shape of a hollow hemisphere from the posterior parts 60r, 70r, and BOr made cylindrical, 
and through-holes 61, 71, and 81 are formed in the anterior part [ 60f, 70f, and 80f ] core, 
respectively. 

[0022] And the inner circle wall 62 of the through-hole 61 of the 1st condensing means 60 is 
formed in the abbreviation perpendicular, and the illumination light to which the interior has 
been led by total reflection carries out outgoing radiation horizontally from the inner circle wall 
62 of a through-hole 61, Moreover, it is formed in the state of the inclination where the inner 
circle walls 72 and 82 of through-holes 71 and 81 narrow the point, respectively, and mirror 
plane processing is performed, and he is trying to be caudad reflected by these inner circle 
walls 72 and 82 about each 2nd and 3rd condensing means 70 and 80 in the illumination light 
to which the interior has been led by total reflection. And further, a through-hole 71 is larger 
than the through-hole 61 of the 1st condensing means 60, the 2nd condensing means 70 is 
carried out, a through-hole 81 is smaller than the through-hole 61 of the 1st condensing means 
60, and another side and the 3rd condensing means 80 are carried out. 

[0023] It can also be used in such a condensing multiplex type guide 54, being able to choose 
side **** Ls, the transmitted light Lt, and an overhead light Ld as arbitration, and being able 
to mix each exposure light by the proper ratio. As shown in drawing 5 , side **** Ls which 
carries out outgoing radiation horizontally from the inner circle wall 62 of a through-hole 61 



with the 1st condensing means 60 is obtained. Namely, with the 2nd condensing means 70 
Since the through-hole 71 is made larger than the through-hole 61 of the 1st condensing means 
60 Once the exposure light caudad reflected by the inner circle wall 72 of a through-hole 71 
penetrates the surface around an observation part in the perimeter of the observation part in 
the observation object M, It becomes the transmitted light Lt which is reflected inside, sees and 
illuminates a part from the interior. Further with the 3rd condensing means 80 Since the 
through-hole 81 is made smaller than the through- hole 61 of the 1st condensing means 60, the 
exposure light caudad reflected by the inner circle wall 82 of a through-hole 81 will illuminate 
an observation part from right above [ abbreviation ] as an overhead light Ld. 
[0024] And side **** Ls depended on each condensing means 60, 70, and 80, the transmitted 
light Lt, and an overhead light Ld can be used for them by the proper ratio, being able to mix 
each while being able to choose them as arbitration by controlling and adjusting the existence 
and the amount of hght guides of the light guide about each circular rings 56a, 56b, and 56c of 
the light source 53. 

[0025] Control of the light guide condition to each circular rings 56a, 56b, and 56c It is what is 
made by controlling supply of the illumination light to the optical fiber 56 corresponding to 
each circular rings 56a, 56b, and 56c in luminescence Hara outside drawing. By interlocking 
this control with the change means 17 in drawing 1 , and the same change means, the various 
images in the lighting by each lighting conditions alternatively acquired as mentioned above 
are storable in the storage means 16 in drawing 1 , and the same storage means. In addition, 
since three sorts of lighting conditions can be chosen in the case of this example, it is also 
possible for three memory to be prepared in a storage means, for three sorts of images stored in 
each to be chosen suitably, and for it to be able to be made to carry out juxtaposition playback. 
[0026] Although the condensing guide of a triplex is used as a selection means of lighting 
conditions in the above example [ 2nd ], of course, it is also possible for it to be made to choose 
lighting conditions using the technique shown in Japanese Patent Application No. No. 201387 
[ two to ], Japanese Patent Application No, No. 201386 [ two to ], Japanese Patent Application 
No. No. 201384 [ two to 1, etc. 
[0027] 

[Effect of the Invention] As the expansion observation equipment by this invention was 
explained above, each image of the observation object alternatively caught on condition that 
the different species which can be switched is not only alternatively observable, but coincidence 
juxtaposition-observation of each image is possible and it can realize observation which 
demonstrated further further the advantage in expansion observation of a video system 
method. 
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